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 1. In each of the following figures, are a and b adjacent angles? 

  (a) 

b
a

 (b) 

a

b

 (c) 

b

a

 

 
 

 2. In each of the following figures, are x and y vertically opposite angles? 

  (a) 

y
x

C

A B

D

O

AOB is a straight line.

 (b) 

y

x

A

O

C

D B
AOB and COD are

straight lines.

 (c) A

C B

D

y
x

O

AOB and COD are
straight lines.

 

 
 

 3. Fill in the blanks. 
  (a) 

AOB is a straight line.
O

A B
a

40°

C  

   40°  +  a  =  180°  (                        ) 
    a  =                                 

  (b) 
O

a

300°

X

Y

 

  a  +  300°  =                                  (                        ) 

  a  =                                 
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  (c) 
O

a45°

D

B

A

C
AOB and COD are straight lines.

 

  a  =                                  (                        ) 

 

 

 

 

 4. In each of the following figures, AOB is a straight line. Find the unknowns. 

  (a) 

O

A

C

B

a

60°

 (b) 

O

A

B

b

108°

C
 (c) 

O

c
48°

A B

D
C

30°

 

  (d) 
d40°

O
A B

DC

 (e) 

e

35°

O

30°

A B

E

D
C  (f) 

f

O

52°

BA

C
D

E

28°

f
 

 

 

 5. Find the unknowns in the following figures. 

  (a) 

240°

X

Y

O a

 (b) 
65°

X O

Y

b (c) 
120°

O 105°

Y
X

c

Z

 

  (d) 

O

180°

X

d

Y

Z
 (e) 

O
45°

Y
e

ZW

X

 (f) 

O
102°

Y

f
48°

125°

X

W

Z  
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 6. In each of the following figures, AOB and COD are straight lines. Find the unknowns. 

  (a) 

60°
C D

B

A

a O

 (b) 

52°

O

2b

A
D

B
C

 (c) 

30° + c O
DC

A

B

40° − c

 

 

 

 7. Find the unknowns in the following figures. 

  (a) 

A

42°
b

B
O

D

C

a

E
AOB and COD are

straight lines.

 (b) 

C B

A D

O

m

n

AOB and COD are
straight lines.

 (c) 

B
C

D

E

A

O
2r

2r r

r 72°

 

 

 

 

 

 8. Find the unknowns in the following figures. 

  (a) 

AOB and COD are
straight lines.

O

D

A

C
B

b

2a

70°

 (b) 

AOB and COD are
straight lines.

O

80°
BA

C E

D

38°

a

b

 (c) 

AOB, COD and EOF are
straight lines.

O
DC

E

B

A

F

b
a

35°
c
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 9. In each of the following figures, AOB, COD and EOF are straight lines. Find the unknowns. 

  (a) 

O

50°

F

D

B

E

C

A
G

b

a + 10°

a + 20°
5a − 5°

 (b) 

O

40° D

F
A

C

E
B

a

3a

5b

 (c) 

O
40° BA

C

E

D

F

b a

160°

 

 

 

 

 

 

 

10. In each of the following figures, are x and y a pair of corresponding angles, alternate angles or interior 
angles on the same side? 

  (a) x

y

 (b) 
x y

 (c) 

x

y

 

  (d) 

x

y

 (e) 

x

y
 (f) 

y

x
 

  (g) 

x

y  (h) 
xy

 (i) 

x
y
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11. In each of the following figures, AB  // CD, EF is their transversal. Fill in the blanks. 
  (a) 

60°

B

D

A

C

E

F

x

 

  x  =                                  (                        ) 

 
  (b) 

135°

B

D

A

C

E

F

y

 

   y  =                                  (                        ) 

 
  (c) 

55°

A C

B D
F

E
z

 

  z  +  55°  =                                  (                        ) 

    z  =                                 

 

 

12. In each of the following figures, AB  // CD, EF is their transversal. Find the unknowns. 

  (a) 

109°A

C

F

D

B

E

z

 (b) 

125°

A C

B D

F

E

z

 (c) 

112°

B D

FE

A C

z
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13. Find the unknowns in the following figures. 

  (a) 

ABCD is a straight line.

x

E

F

D

C

B

A
y

115°

 (b) A 310°

C
D

y

Bx
 (c) 

125°
D C

A
B

y

x

 

 
 

14. Find the unknowns in the following figures. 

  (a) 

x

68°
BA

DC

F

G

H

E

AFB, CGD and EFGH are
straight lines.

 (b) 
284°

A

y

D

C

B

 (c) 

48°

A C

B E

z

D
BCD is a straight line.

 

 
 

15. Find the unknowns in the following figures. 

  (a) 
46°

x

C D

BA

36°

 (b) 

48° y

A

65°

C

B

F

E

D

CDEF is a straight line.

 (c) 
85°

A

D

B

C

F

z
E

120°

BEG is a straight line.
G

 

 
 

16. Find the unknowns in the following figures. 

  (a) 

10°

C E
D

A B

x y

46°

CDE is a straight line.

 (b) 

100°

A B

D

FE

C

2x
 (c) 

75°

A

C

E
D

B

y

25°

x
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17. Find the unknowns in the following figures. 

  (a) 

CDEF is a straight line.

286°
B

A

y

2x

D
C

E
F

56°

 (b) 

110°

y
C

E

B

A

D

250°

ABC is a straight line.

 (c) 

40°

x

110°

E

C

A

F

H

B

D

ABC and CDE are
straight lines.

G

 

 

 

18. Find the unknowns in the following figures. 

  (a) 

100°
B D

EA

C

80° x

 (b) 

B
105°

A

D E

C

125°x

 (c) 

40°

B F

D

E
C

A

55°
y

x

 

 

 

19. Find the unknowns in the following figures. 

  (a) E

125°
35°

110°

A

B
C

y
x

D

 (b) 

EFG is a straight line.

3x
BA

F
E G

DC x

y

 (c) 

ABCD and EFG are
straight lines.

C

105°

45°

15°

A

D G

F

E
x

B
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20. Fill in the blanks. 
  (a) 

24°

CB

A

36°
x

 

 x  +  24°  +  36°  =                                  (                        ) 

   x  +                                 =                                 

 x =                                

  (b) 

50°

A

x
CB

 

  x  =  50°  (                        ) 

  (c) 

BCD is a straight line.

60°

A

CB
D

x

50°

 

   x  =                                 +                                  (                        ) 

 =                                 

 
 

21. Find the unknowns in the following figures. 

  (a) 

30°
CB

A

x
2x

 (b) 

58°

CB

A

2x

 (c) 

BCD is a straight line.

22°

C BD

A

x 46°
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22. Find the unknowns in the following figures. 

  (a) 

65°

a

A

CB

 (b) 

72° b
CB

A  (c) 

BCD is a straight line.

125° c

40°

DCB

A  

 

 

23. Find the unknowns in the following figures. 

  (a) 

ABD is a straight line.

54°

DC

B

A

a

 (b) 

BCD is a straight line.

115°

CB D

A

b

 (c) 

ABC and EDC are
straight lines.

110°

D
E

C

B

A

d
c

 

 

 

24. Find the unknowns in the following figures. 

  (a) 

ABC and DBE are
straight lines.

C

B

D

A
x

30°

E

40°

 (b) 

CB

A

x

37°

 (c) 

BCD is a straight line.

C
B

A

x

75°

D
300°

 

 

 

25. Find the unknowns in the following figures. 

  (a) 

ABCD and ECF are
straight lines.

118°
C 40°

BA

E

D

F

y
x

 (b) 

ABC and DEB are
straight lines.

38°

A

y
x

B

CE

D

40°

115°

 (c) 

ABC, AFD, EFB and EDC
are straight lines.

48°

C

D

EA

F

B

35°
x

y
25°
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26. Find the unknowns in the following figures. 

  (a) 

ABC and DEBF are
straight lines.

81°

C

FB

A

D E

y
x

40°

28°

 (b) 

ADE and BEC are
straight lines.

C

10°

EB

A

D

y z

15°

55°

x

100°

 (c) 
88°

B

A

C

D

25°

138°

x

 

 

 

27. Find the unknowns in the following figures. 

  (a) 

CDE is a straight line.
D

125°

C E

BA

x

 (b) 
D55°

A

B
C

E

x

z

y
35°

65°

AEC and BED are
straight lines.

 (c) 

D48°

62°
C

B
A

x

E

 

 

 

28. Find the unknowns in the following figures. 

  (a) 

ABC and ADE are
straight lines.

28°

DA E

B C
y

x

 (b) 

ABCD is a straight line.

x
E

F

CBA
D

70°
 (c) 

x

D

B

E

CA

220°

 

 

 

 

 

 

 



 

 13.23 

©  2008 Chung Tai Educational Press.   All rights reserved. 

 

 

29. To prove that AOC in the figure is a straight line, complete the proof by filling in the blank with a 
suitable theorem. 

  O

B

A C
 

  Proof: 
  ∵ ∠AOB  +  ∠BOC 
   =  90° +  90° 
   =  180° 
  ∴ AOC is a straight line.  (                        ) 

 

 

30. In each of the following, AFB, CGD and EFGH are straight lines. Fill in the blanks with suitable 
theorems. 

  (a) 

G

40°

40°

H

C

A

B

D

E

F

 

   ∵ ∠EFB  =  ∠EGD 

   ∴ AB  // CD (                              ) 

 
  (b) 

120°

C

120°

A
E

B

D
H

F

G

 

   ∵ ∠AFG  =  ∠DGF 

   ∴ AB  // CD (                              ) 
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  (c) 

135°
B

DC

H

G

A

E
F

45°

 

   ∵ 
°=

°+°=∠+∠

180
45135FGDBFG  

   ∴ AB  // CD (                              ) 

 

 

31. In each of the following figures, express y in terms of x. 

  (a) 

x
x yOB

A

C

 (b) 
x

D

B E

C

A

F
y

 (c) 

ABC and EBD are
straight lines.

x

B

D

E

C

A

50°

y  

 

 

 

 

32. In the figure, COD is a straight line. 

  

O

B

A
C

60°

D

x

2x

 
  (a) Find x. 
  (b) Prove that AOB is a straight line. 
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33. In the figure, ∠AOF, ∠EOD and ∠BOC are right angles. Prove that a is 
3
1

 of a right angle. 

  

A

B

a
a

a

C

D

E
F

O

 
 

 

34. In the figure, BCD is a straight line and AB  =  BC. Prove that x  +  y  =  180°. 

  B C
D

y

x

A

 
 

 

35. In the figure, 

  D

B

E

C

A

68°

112°

112°

 
  (a) prove that CDAB // . 
  (b) prove that DECB // . 

 

 

36. In the figure, AEB is a straight line, BCFE // . Prove that CDEB // . 

  D
B

E
C

A

138°

42°
F
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37. (a) Find x in the figure. 
  (b) Prove that AOC and BOD are straight lines. 
  (c) Prove that AC  ⊥  BD. 

   

4x + 10°

6x − 30°

x + 70°
110° − x

A

D

C

O

B

 
 

 

38. In the figure, E and F are points on AB and CD respectively such that FA  =  FE. If x  +  y  =  180°, prove 
that AB  // CD. 

  

x

E
B

A

C
F

D
y

 
 

 

39. In the figure, BDE is a straight line. ∠BAD  =  ∠CBD and ∠ABD  =  ∠BCD. 

  

B

C

A

D E

 
  (a) Prove that ∠ADE  =  ∠CDE. 
  (b) Prove that ∠ADC = 2∠ABC. 

 

 


